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m THE CLAIMS: 

1. (Withdrawn) \; oihod < producing a nateriaf comprising 

! l' SO it J ( , i v. ! U S <>> ! ot o 

u ueuus } j i v c ! n 

the precursor solution droplets an n ected i ito a coo cone of the flame; 

' v ' > v ,> V JO i K l L , U< V \0 .O I" 

the re doe n J U N 1 vs l i K 

it i, si ;\-ri-.-d> xl u v pw> J Par do i v hsc t 

depu it v . v< i i \ ' % 1 t ^ s s u 

i <iv v - Mi 1 k j vv.sd pv>:t:on os pie> > x > v s i< or 

^ sd droplets and in non-liquid ; ■ iateria; irom the smaller droplets; and 

> vp< s i ' 4 ,e ' on iv, Ik raU ku on the substrate 

2. (Withdrawn) The method of Claim 1, wherein the substrate is preheated to a 
temperature of about 5 50*C to about oUO"C. 

3. < tho 1 I n ] vherei ie subs e Is m utained at a 
temperature of about 250° to about 70(f€. 

4. (Withdrawn) The method of Claim 1 v> . ... o, sun. son droplets 
utse suUhdent uo\- , d \emch\ to cas henna ;m c-okibon ds opkls into tiu. hot zone. 

5. w ! j ] i inn , • \ ^ . v - v . . !'.< : n o the 
< my a). ^ v »vi ! s i itv i v i v! t , <. m> s.ui ov-v-teef 
titanium, aluminum, nickel superaboys, ceramics, and plastics. 
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6. ■ k\ khdt iwn) 1 he method o; Claim ! wherein the pre< ursor solution droplets 
ro I < t sot sa } v. let t ' s s 

earb< \\ L«r s,h^ .<ee,jk s k 1 v. <k .0 s ! s k \ e f uoe > its o 

^k'di ru": s v \ svn ! Tti'n 0 istv! a ,v < s > ul combinations 

t» i do i ^ u Jt\ 

7. V\ rwn) The method Clam x^hcjciu N .at ^.wkvtet rom 
c uuov isoi i > i <it ^ loixt. i k . • u v. itium niimtc 

n >n a n u i t s s . i t. i v -• i a i ik 

! h a i v I v v <. i \ -> i <<k 

K 50 N ! I 5 ! v 

8. , 5 i U 1 % >. I ' ! ! i ' I v. I. pk t 

e, o d chtk\e io the ilame axis. 

drawn t < 1 t i 1 > c lets an 

injected ax i ally. 

wn 1 methoi Ciaim 1 wl etein the pr< ion droplets 

t 'O H 't 5 HUO fiC ets 

,d\iwn) The method of Claim 1, wherein the thermal spray flame is a 

plasma spray flame. 

12. (Withdrawn ; The method of Claim 1. wherein the precursor solution droplets 
c-o s ? ist n i wtsrsoi xdi i o s\ 

13. (Withdrawn) Ik v i x S ^ kk -■dk-^.-hWo ow op.-. ,k i Vions 
i v w 5 ^ \ v 1 N - 

1 4 ; W khdr.w a ! The rneih>>d oo ai!> ! , \ e the p : w er...- : -. wawa Jk p Us an; 
tr e< k ^ - . < < x 4 ucv s * 
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s < i > n< I t v, K o n 1 v u ^ - ) vtfopktsuie 

njcctec using t c > t a v : s tduce liquid injectoi 

'In, v i \ "it ^ 1 i v v ^ ! n> paSS 

! ~>0 J 1 i i ! I "* ! < ! . u>luiie of 

the inter pass boundary, 

1.7. (Previously Presented) The material of Claim 16 wherein the material 
>mp vingan verage diametet >f less than or equal w \ 

u s unettrs 

1 8. (Previously Presented) The material of CI aim 1 7, wherein ail spiats are less 
than 5 micrometers in diameter 

9 Ori oal) The material of Claim 1 ' whereir! the material has a porosity of 
about 1 to about 50 volume percent, based on the total volume of the material. 

;i iO; iginal) The material of Clai m 19 wherein the porosity results from pores 
that are micrometer sized, submicron sized, nanometer sized or a combination of two or more of 
the foregoing. 

21. (Original) T he material of Claim 19 wherein the porosity is greater than or 
equal to about $ volume percent and the porosity is three dimensional. 

22. (Cancelled) 

23. (Previously Presented) The material, of Claim. 1 6 wherein the inter pass 
bo a; iat has less >n atvi 1 to ulvui : » icn meters 

24. (Cancelled) 
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ousiy Pi emed) rhei ate Cla 6 wherein the tte ^> its 

i o * u i , s \ i v •> i 1 i \ v i enlace 

t ^ i s\ e nl 

-<» ^ a>m , » II e ^ > (i. i L i i i' 1 v ^ ^ -> s x es 

more vertical cracks. 

of about 0.5 to about 1 .0 limes the thickness of the material. 

distance up to two times the thickness of the material. 

{( k nai) The material of Claim 26, wherein the material has a porosity of 
about 1 to about 50 volume percent, based on the total volume of the material. 

! * I hematoma ot Claim !o *\ \h , ! t , s, Imkoe^o, 
about i micrometers to about 5 millimeters. 

in < k •> v. . ox theomd 

barrier coating, dielectric coaling, catalytic film, electrolyte layer, electrode layer, thick metal 
oxide coating, solid conductive layer, soft magnetic film, serai-conductor .film, sensor or activator 
i.monro;ae the m.ucna: m't kura 16. 

■mttemd e> mr - m the otate.oai m Clauu '<> 

Li i ' M\ \ ! > » !] o retal 

><\t<k act,! , e J c < k s atdc or a con s i < t the 
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-> iuIi ! Of us > ! v\ 1 ! s 5 

boron, hxI , v ^ j is i < s n . !> i , i em , smuuu. \ r < ; >s > *mKd 

xinc, mob » 4 mium, zircc um scandium, yttrium, lanthanum, cerium, gadolinium, 
praseodymium, ncodymium, samarium, terbium, ytterbium or a eonminahons comprising one or 
) , b n, , i 

^ i > 'i. kh r. u t u. . • cue a I von onves a 

stabil^ed pao.M o smhm or e-o.ume 

< p: 1 ^avj ■■ > ?\n oiX'kum 35. ,hc a; ,\ s m d ceramic comprises 

fv f > S - V t(CM' OK 5 x 'b/CO^tS M IHhi 

/ K . < 1 i S J ; i i I MOO With 

c\ in s < I ! ms s v.0 

with, neodymium or zireonia stabilized with yiterbia. 

37 (Previously Presented) A thermal mom > . on. 

at least one .Inter pass boundary having a porosity of about 20 to about 95 volume percent, 
based on a total volume of the inter pass boundary; 

a thickness of greater than about 125 micrometers; 

vertical cracks: and 

c< ti rosit\ mo t N tc abou 0 vo u bas< ' otal uroe of the 

coating, 

38. (Pro oush Presented) fhe thermal ?arriere< iting >f Claim 37 comprising 
Zii h and 7 perc« ry weight Y 2 0 3 based on the toial wei ! t t 

39, (Cancelled) 
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' m i J k i ! > coatin i e nth 

a v s v ! u \! es- r> l'> njriM o ' 

41. {(Cancelled) 

42. (Cancelled) 

43. (Previous!) Presented) The thermal barrier coaling of Claim 37. farther 
< >, - > ' _ ' ^ > s >. it . w> >h ^ o i < s , v o Pviej^ardu 

^ <t ess > ornelers 

44. (Previously Presented) t \ « i u n ^Uctem all 
splats are less than 5 micrometers in diameter. 

45. (Previously Presented) * ig of Claim 37 leiemthe 
oath porosip results iron pores hat are nicrometer sizt s - c ed n orm « sized 
i > net , v <> e ote > l ! iehm.ynm^ 

46. (Previously Presented.) Fhethernu k « aim- wherunthe 
coatine eotvs . r ed 

C e\:ee;P P^-senfed? ihcdienn.i !> .. , o >i'MP\ iOKTt'K 

vertical cracks have lengths of about 0.5 to about 1.0 times Pie thickness of the material. 

•a >eo u v' i ! ! wienume 

vertical cracks arc spaced at a distance up to two times the thickness of the material. 

49. (Previously Presented; Vhcthcmr. i < e \ '- therein the 

untn A, i\ s 1 1 ^ v i ! t.i t ^ .v , v > o n uhonof 

one or more of the foregoing. 
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50. (Previously Presented) The thermal barrier coating of Claim 49, wherein the 

i ,t i Si \» v u5 s US M i CM'Hl 

<Jkm h v. i >. v i s n » u> t i s i > o i Imtlaoom, 

t sraseodymiui odyn i ytterbiun or a 

co 1 ition prising one or more oi he foregoing metals, 

5.1. {Previously Presented) [hemum* e „ a < hm 4 oorivwnuhe 

52. (Previously Presented) Thethum b > • v t * .1 .pi when mux 
n ! <. v ceramic comprises zircoma stabilized with yttria, zircoma stabilized with ceray zirconia 

ilka ! - I - i i cont \ 

stabilized ! gadolima, zirconia stabilized t iamhia. zfreouia stabilized with u uoa 
i. mm. vil t\\\sr>K,i o "K oa^oMi'o, hi 

53. (Withdrawn) An electrolyte layer comprising 

>p I jg erage diamett ess than or equal t abou N ieroraeters 
a thickness less than about 200 micrometers; and 

porosity le s ih m mout 5 volume^ based on the to al vol tme oft ;e material 

54. ^ v v 1 "he electable iawrotVkmn " vi«:*rrw>c ' * * s e 0 peaeut 
by wit Y*i N > e Sv d > ;iv <^ w d m f tOn J 

55. (Withdrawn) A thick metal oxide coating comprising 

k i t Jar^K » 1 v 

a thickness of about 500 to about 5000 micrometers; and 

15 to about 40 volume% based o ! oater 
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56. (Withdrawn) The thick metal oxide layer of Claim 55 comprising Alj.0.? 

57. ( Withdrawn) An a«ode layer comprising 

spiats having an average diameter of less than or equal to about 2 micrometers: 
\ thk - tbout 20 t< ibout 200 micrometers; and 

a porosity of about 15 to about 50 vo!ume% based on the total volume of the material. 

58. n wn) Die mode a) u: of Chum " [ m > \ > > I a«<^ 

Ce02. 

nia sters ntcr&ce bctwe i the sub < te coating 

60. (Previously Presented) The coating of Claim 59 wherein the coating has a 
thickness of about i micrometer to about 5 millimeters and there are no vertical cracks. 

61. i Withdrawn) A hulk structural material comprising lats havin an average 
diameter oi lev: than <>requa to ahou micrometers where v ait 95% o j e spi st- 
are spiats having an average diameter of less than or equal to about 2 micrometers. 

i %\ s l^cbu'k striata al mat t einth ! t 

I \ u t i" i'u un, > <v \v < id s or mtet pass 

boundaries. 
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Presented} \ .1 > , \ v. n •> n< & 

! 1 < ' x v <. n v m ml comprising sp , u Ivome ,u > average 

diameter of less than or equal to about 2 micrometers and no vertical cracks or inter pass 
boundaries wherein about 80 to about 95% of the splats arc splats having a?) average diameter of 
less than m > abt ncronu d morhet aver is s v • ss 

boundaries > il crad 

64, x \ K !| 10 uuhi 
about 90 v , 1 having a; t 1 _ v i^v' r equal t about I 

n u »i ics ^ u 1 'nwi i > s<o o ! i ' , ) ts i htn nni< 

percem e » o.-.- v. e \ »\< m 0: tie coaling 

65. AevO l,Vu ! _o t \ - ^ h im < k\ <, ' k v. I 
»$ 1 u\ i u j •> , o» voM> » t o i s s <a sum, i me or more fth< foregoing. 

on \ ) '] he coating of Claim 0? u crei to metal conn, urn mm ! nun 

sodium, potassium, lithium, calcium, barium, and magnesium chromium, iron, nickel, zinc, 
niobium, titanium zirconium, scandium, yttrium, lanthami c, v n ■> «.,xnn m » 
neodymium. v nuim rbumi > turbmm or a combination comprising one or more of the 
foregoing metals. 

Hie* Ciai 11 \ stabilized cm 

partially stabilized ceramic, 

68. V\m Hv ruvg t Lur 0" \\i e;cm L >m S - onuvov- ucoma 

stabilized v s t > f a 1 u s \ 

s u \ < v. o ^ \ a ! !v v s s ^ado mia, 

tab \ 1 rconia stabilised wit! 1 > with 
sen ! 1 1 s u < m 
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